Access this article online

Quick Response Code:

Website:
www.jfcmonline.com

DOI:
10.4103/jfcm.JFCM_48_17

Research Chair of Health
Education and Health
Promotion, The College
of Medicine, King Saud
University, Riyadh,
Saudi Arabia

Address for
correspondence:

Prof. Sulaiman Abdullah
Alshammari,
Department of Family
and Community
Medicine, College of
Medicine, King Saud
University, PO Box 2925,
Riyadh 11461, SaudiArabia.
E-mail: sulaiman@
ksu.edu.sa

© 2018 Journal of Family and Community Medicine | Published by Wolters Kluwer - Medknow

Original Article
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Abstract:

BACKGROUND: Falls among the elderly are one of the major causes of morbidity and mortality
worldwide. They constitute the second leading cause of unintentional deaths after road-traffic
accidents. The aim of the study was to estimate the prevalence of falls among the elderly and to
investigate the factors that contribute to this phenomenon.

MATERIALS AND METHODS: A cross-sectional analytical study was conducted in the elderly, over
the age of 60, in Riyadh. The sample under scrutiny was estimated to be 357 in total. A pilot study
was conducted among 15 subjects. Two questionnaires were used for the interviews which were
translated into Arabic using the “Morse Fall Scale.” The questionnaires assessed: the participants’
previous history of falls, whether a secondary diagnosis had been obtained, whether any ambulatory
aids had been used or whether an IV connection had been fitted during convalescence. They also
inquired if any gait/transferring device had been used to assist the patient at any time.

RESULTS: Out of 357 participants, 206 (57.7%) had a history of falls. Study found an association
between the number of falls recorded, the age of the participants, and whether the participant was
female. Furthermore, there were statistically significant associations between the history of falls and
a condition of impaired health. The results also showed that environmental hazards play a significant
role in the occurrence of falls with P < 0.001, in which 103 (81.7%) of the individuals who were
exposed to environmental hazards revealed a history of falls.

CONCLUSION: Falls among the elderly are common. Significantly, if the health of the individuals
is impaired, and there are contiguous environmental risk factors, these elements combine to play
a part in the occurrence of such falls. There is, therefore, a need to design and develop a health
awareness program to prevent such problems in the elderly.
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the United Nations has determined that
the age of 60+ should be used to refer to

Introduction

Falls are one of the most common problems
in the elderly around the world. A fall
is defined as an event which results in a
person coming to rest inadvertently on the
ground or floor or at another lower level.l"
Currently, there is no numerical criterion
that classifies people as “elderly.” However,
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people as being “elderly.”®? This is in spite of
the fact that most developed countries take
the chronological age of 65 years to define
the ‘elderly.” In the United States, falls are
a leading cause of morbidity and mortality
among mature adults.! It is the second
leading cause of accidental or unintentional
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injury/death after road traffic injuries.”! For example,
of the 11 million adults aged 65 years and over living
in the UK, around 30% of community-dwelling mature
adults fall at least once in their lifetime." It was found
in a study conducted in the Eastern Mediterranean
Region that 30%—40% of adults older than 65 years
residing in the community fall each year. The rates
were higher in hospitalized patients and nursing home
residents. Moreover, the incidence of falls rose steadily
from middle-age onward peaking in persons older than
80 years.[!

In Qatar, the prevalence of falls among the elderly in
2008 was 34% (119 of 355 attendees); out of this figure,
47% of elderly individuals suffered a fall while 53%
experienced recurrent falls.”? Each year, emergency
departments treat millions of people aged 65 and older
for falls. Significantly, over 700,000 patients a year
are hospitalized because of a fall injury.!® Treating
fall injuries among elderly patients is proving to be
extremely costly. In the United States, national estimates
of the incidence and direct medical costs associated
with fall-related injuries in mature patients aged =65
in 2000, showed that 10,300 were fatal. Furthermore, an
additional 2.6 million nonfatal fall-related injuries were
reported. The estimated total cost of medical treatment
for these injuries was $0.2 billion for fatal falls and
$19 billion for nonfatal falls.”! Even though the majority
of falls do not cause injuries, about 20% of them lead to a
serious injury (such as a fracture or a head injury). These
injuries can greatly restrict a person in their everyday
activities, or prevent them from living on their own as
they need to be cared for after the fall.!'’)

Falls may be associated with various contiguous
environmental hazards such as carpets and rugs. Most
falls (72.8%) occur at home. Women represented 80.2%
of fall injury victims. Not surprisingly, perhaps, the
most common location for fall injuries in the home is
the bathroom (35.7%)."1 Other environmental hazards
include poor stairway design and disrepair, inadequate
lighting, clutter, slippery floors, unsecured mats, and the
lack of nonskid surfaces in bathtubs.!"? There is a paucity
of literature on the important topic of falls amongst the
elderly in the Kingdom of Saudi Arabia. However, our
study will focus on estimating the true extent of falls
among the elderly within the community in Riyadh alone
and examine the relationship between the health status of
elderly people as well as the impact of the environment
on their propensity to experience falls.

Materials and Methods

This cross-sectional analytical study was conducted
among the elderly in the community in Riyadh from
August 2015 to April 2016. The Institutional Review

Board at King Saud University (College of Medicine)
approved the study protocol. The study was carried out
in several different locations in Riyadh. The investigators
divided Riyadh into five sections, namely, the North of
the city, the South, Riyadh Central, the East, and the
West. Then, the biggest mosques, malls, hospitals, and
health centers in these sections were selected. People
who went to these mosques, malls, hospitals, and health
centers were invited to complete the questionnaires
as was convenient. The participants in the study were
both men and women (60-year-old or above) living
in Riyadh. Informed consent was obtained before the
start of the study and participation in the study was
voluntary. Sociodemographic variables included in the
questionnaire were age, gender, residence, marital status,
level of education, and nature of work.

The investigators used two well-standardized and
validated tools. First, the participants completed the
“Morse Fall Scale” questionnaire which consists of six
variables (relating to their previous history of falls, whether
a secondary diagnosis had been obtained) this meant
that if a participant had more than one diagnosis such as
diabetes mellitus, hypertension, asthma, cerebrovascular
accident (CVA), rheumatoid arthritis, cancer, and cataract/
refractive errors are all examples of chronic conditions
he or she would be scored as 15; if the participant had <2
diseases the score would be (0), the type of ambulatory
aids used. This was scored as 0 if the patient walked
without a walking aid (even if assisted by a nurse), used
a wheelchair, or was on a bed rest and was completely
bedridden. If the patient used crutches, a cane, or a walker,
this item scored 15; if the patient ambulated holding onto
furniture for support, the score for this item was (30), if an
IV connection or gait/transferring device had been used
and their mental status). The risk of falls was divided
into three categories: no risk [0-24], low or moderate
risk [25-45], and high risk (i.e., >45 on the scale).l"”!

Second, elderly participants completed the Missouri
Alliance for Home Care (MAHC-10) fall risk assessment
tool. The MAHC-10 consists of ten variables are age,
medical diagnoses, history of falls within the last
3 months, incontinence, vision impairment, problems in
movement, medication, mental status, and environmental
hazards. These included poor illumination, equipment
tubing, inappropriate footwear, pets, hard to reach items,
floor surfaces that are uneven or cluttered, outdoor
entry and exits, as well as any pain suffered that would
affect their level of function. Each of these variables was
recorded at one point. Four points or more suggests that
the person has a risk of falling.'*! Permission from the
copyright owner was received before embarking on the
study to translate the questions into Arabic and use the
“Morse Fall Scale.” Furthermore, the (MAHC-10) fall risk
assessment tool is available free of cost.
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The original English versions of both questionnaires were
translated following the recommendations outlined in the
“Process of translation and adaptation of instruments”
set forth by the World Health Organization."™ Two
experienced bilingual English teachers from King Saud
University who were fluent in English (and whose
mother tongue was Arabic) independently translated
the questionnaires from English to Arabic. The resulting
versions were then translated back into English by a
professional translator who had never seen the original
English questionnaires. This was done to reduce bias in
translation. The translated versions were first corrected
for any errors and were then culturally adapted with
the help of the translators, to eliminate any ambiguities
between the original and back-translated versions.
A pilot study was conducted on 15 Arabic-speaking
participants using the final Arabic version of the
questionnaires, and the questions which were deemed
clear took just (3—4) minutes to answer.

The study sample size was estimated according to the
formula: N = Z? P (1-P)/d* Where N = sample size,
Z = the Z statistic for a level of confidence. Notably, a
95% level of confidence was used; therefore, the Z value
was 1.96. Moreover, P = the percentage of falls of the
elderly (approximate 28%) according to a global report on
“The Prevention of Falls” published in the Epidemiology
of Falls,¥1 d = the degree of precision (0.05). The sample
size was estimated to be 310 in total, but 357 elderly
adults were studied. The data collection was done by
interviews.

Data analysis was conducted using SPSS 21 (IBM, NY,
USA) to determine certain objectives as follows: (1) To
estimate the prevalence of falls of the elderly within
a segment of the Saudi population in Riyadh city by
the use of descriptive statistics, (2) To investigate the
relationship between the health status of mature adults
and the severity of the falls they have experienced
through cross-tabulation and Chi-square testing, and (3)
To investigate further the relationship between the falls
suffered by the elderly and contiguous environmental
factors using cross-tabulation and Chi-square statistical
testing.!"”!

Results

A total of 357 eldery participated in the study; 47 %
were male, and 46.5% were older than 70 years [Table 1].
Fifty seven percent of the elderly gave a history of a
fall. Significantly, the prevalence of falls was higher in
females than in males by 14%. Furthermore, age was
strongly correlated with the occurrence of falls, and the
prevalence of these falls gradually increased with age up
to the age of 90 years after which there was a decrease
in the number of falls. Table 2 shows the link between

the Morse scale and its association with age. The risk of
suffering a fall progressively increases with age in the
following manner: 60-69 years (34%), 70-79 years (49%),
80-89 years (65.5%), and above 90 years (63%). Using
the (MAHC-10) fall risk assessment tool, the risk of
suffering a fall also increased with advancing age as
shown in Table 3 The results for each age group are
as follows: 60-69 years (67.9%), 70-79 years (81%),
80-89 years (93%), and above 90 years (100%). To
investigate the relationship between the health status of
the elderly and the incidence of falls, several variables

Table 1: The prevalence of falls in relation to the age
and gender of the study participants (n=357)

Variable History of fall p-Value
Yes No
N (%) N (%)
Age
60-69 91 (47.6) 100 (52.4) <0.001
70-79 63 (63.0) 37 (37.0)
80-89 39 (83.0) 8(17.0)
Above 90 13 (68.4) 6 (31.6)
Total 206 (57.7) 151 (42.3)
Gender
Male 84 (50.0) 84 (50.0) 0.01
Female 122 (64.6) 67 (35.4)

Table 2: The relationship between the classifications
of the Morse fall scale and age and gender of study
participants (n=357)

Classification of risks p-Value
No Moderate High
N (%) N (%) N (%)
Age
60-69 60 (31.4) 66 (34.5) 65 (34) <0.001
70-79 19 (19) 32 (32) 49 (49)
80-89 2 (4.25) 14 (29.8) 31 (65.9)
Above 90 0 (0) 7 (37) 12 (63)
Gender
Male 45 (26.8) 68 (40.5) 55 (32.7) <0.001
Female 36 (19) 51 (27) 102 (54)

Table 3: The relationship between the classifications
of the Missouri Alliance for Home Care and age-
gender of study participants (n=357)

Classification MAHC p-Value
No Risk Risk
N (%) N (%)
Age
60-69 67 (32.1) 124 (67.9) <0.001
70-79 19 (19) 81 (81)
80-89 3(7) 44 (93)
Above 90 0 19 (100)
Gender
Male 52 (31) 116 (69) 0.01
Female 37 (20) 152 (80)

MAHC=Missouri Alliance for Home Care

Journal of Family and Community Medicine - Volume 25, Issue 1, January-April 2018 31



Alshammari, et al.: Prevalence of elderly falls and associated factors in Riyadh

have been analyzed using the Morse Fall Scale [Table 4].
From the data obtained, the authors of this paper found
that 64% of the individuals had obtained a secondary
diagnosis, 44.4% had normal gait, 71.1% of the individuals
had weak gait, and 83.3% of the individuals who had an
impaired gait had a history of falls with a P < 0.001. This
finding indicates that as the impairment in gait increased
in severity, there was a marked increase in the incidence
of falls. Table 5 explains that the percentage of individuals
who demonstrated a high risk of falls (risk score + 45) is
44 5%, whereas those with a low- or moderate-risk of falls
(risk score 25-45) is 32.8%. Finally, those individuals who
demonstrated no risk (risk score 0-24) is 22.7%. On the
other hand, in relation to the second scale: (MAHC-10)
fall risk assessment tool, [Table 6], the variables were
analyzed according to age, incontinence, vision,
problems in movement, medication, mental status, and
environmental hazards in relation to the incidence of
falls. The results showed that there was a significant
association with the number of falls documented and all

Table 4: The association of Morse scale variables with
“fall” among study participants (n=357)

Variables History of fall p-Value
Yes No
N (%) N (%)
Secondary diagnosis* 165 (64.0) 93 (36) <0.001
Ambulatory aids**
Bed rest 106 (51.5) 100 (48.5) 0.1
Walker 74 (72.5) 28 (27.5)
Furniture 26 (53.1) 23 (46.9)
\Y, 12 (85.7) 2 (14.3) 0.03
Gait
Bed rest/normal 83 (44.4) 104 (55.6) <0.001
Weak 108 (71.1) 44 (28.9)
Impaired 15 (83.3) 3(16.7)
Mental status
Oriented 175 (56.5) 135 (43.5) 0.2
Forget limitation*** 31 (66.0) 16 (34)

associated factors with (P < 0.001) with the exception of
visual impairment. This resulted in a value of P = 0.01.
Moreover, according to the data, there was no significant
association between mental status and the occurrence of
falls (P =0.02) (3). Finally, there was a strong association
between the occurrence of falls and environmental
hazards, resulting in a P < 0.001 where 103 (81.7%) of
the individuals who were exposed to environmental
hazards had a history of falls [Table 7]. Showed that the
higher the Morse risk score the higher the possibility of
the older falls . About 62% of the individuals with high
Morse risk score suffered from falls compared with 49.4%
among individuals with no risk on Morse score.

Discussion

Older adults comprise a part of the community who
require more attention and special care than the rest of
society. Falls are a serious health problem that elderly
people inevitably face. The study showed that among
the sample of 357 elderly people surveyed in Riyadh,
the history of falls was found to be 57.7%. This finding
shows that more than half of the elderly participants
had a history of falls, which is higher than what we
expected. The prevalence of falls in Saudi Arabia/Riyadh
is double the number of falls in Brazil.['"¥! Moreover,
this number is greater than the number of falls in such
countries as Japan, India,” and Qatar which have a
34% prevalence of falls.”! Furthermore, a study carried
out in the United States shows a difference of 29% in

Table 6: The association of Missouri Alliance for
Home Care-10 variables with “fall” among study
participants (n=357)

*This is scored as 15 if more than one medical diagnosis is listed on the
patient’s chart; if not, score 0, **This is scored as 0 if the patient walks without
a walking aid (even if assisted by a nurse), uses a wheelchair, or is on bed
rest and does not get out of bed at all. If the patient uses crutches, a cane,
or a walker, this item scores 15; if the patient ambulates clutching onto the
furniture for support, score this item 30, ***When using this scale, mental
status is measured by checking the patient’s own self-assessment of his

or her own ability to ambulate. Ask the patient, “Are you able to go to the
bathroom alone or do you need assistance?” If the patient’s reply judging
his or her own ability is consistent with the ambulatory order on the Kardex®,
the patient is rated as “normal” and scored 0. If the patient’s response is not
consistent with the nursing orders or if the patient’s response is unrealistic,
then the patient is considered to overestimate his or her own abilities and to
be forgetful of limitations and scored as 15. IV=Intravenous

Table 5: Study participants’ risk of fall according to

Variables History of fall p-Value
Yes No
N (%) N (%)
Age over 60 6 (57.7) 151 (42.3) <0.001
Diagnosis (3 or more) 144 (75.8) 46 (24.2) <0.001
Incontinence 87 (74.4) 30 (25.6) <0.001
Visual impairment 157 (61.6) 98 (38.4) 0.01
Impaired functional mobility 123 (72.4) 47 (27.6) <0.001
Environmental hazards 103 (81.7)  23(18.3) <0.001
Polypharmacy* 150 (67.9) 71 (32.1) <0.001
Pain affecting function 150 (69.8) 65 (30.2) <0.001
Cognitive impairment 31 (66.0) 16 (34.0) 0.2

*Using more than three drugs

Table 7: The percentage of individuals who were at
high risk and had a history of falls according to the

Morse Score (n=357)

Morse score (n=357)

Number (%)
High risk 159 (44.5)
Low or moderate risk 117 (32.8)
No risk 81 (22.7)
Total 357 (100)

History of fall Total
Yes No
N (%) N (%)
High risk 97 (61.8) 60 (38.2) 157
Low or moderate risk 69 (58) 50 (42) 119
No risk 40 (49.4) 41 (50.6) 81

32 Journal of Family and Community Medicine - Volume 25, Issue 1, January-April 2018



Alshammari, et al.: Prevalence of elderly falls and associated factors in Riyadh

the number of recorded falls.*! Significantly, our study
showed 14% more recorded falls in Saudi women than
in Saudi men. Interestingly, a study in the US found
that 30.3% of women were more likely to report a fall as
opposed to 26.5% of their male counterparts who would
report such an event. This shows that there is only a
small difference in the incidence of falls between the
two groups. This may reflect the pattern of low physical
fitness demonstrated by our population, particularly
the elderly. Seeing that the lives of the majority of our
population are sedentary with low physical activity, this
presents a serious health risk for the older generation.*?!

Our study showed that age is strongly associated with
falls in that the prevalence of falls progressively increased
with age. Incidentally, these findings are compatible with
another study.®! It is worth noting that the history of falls
increases with age until the age of 90 when it begins to
decrease. This decline in the falls may be due either to
reduced mobility at this age or because the proportion
of Saudi men and women who actually live to this age is
small. The analysis of the risk of falls using the “Morse
Fall Scale” and MAHC10-fall risk assessment tool found
that there is an increased association between a rise in
age and the number/incidence of falls. This increase in
the risk of falls with age was found in another study.*!

Present study showed that there is an increased risk of
falling if the elderly individual happens to suffer from
gait impairment. Accordingly, the more severe the gait
impairment is, the higher the chances of that individual
suffering a fall. This was similar to a study conducted
in Brazil."® In addition, the highest association of falls is
with those who use walkers more than all other walking
aids, for 72.5% of the elderly who use it had had a
history of fall. 85.7% of people using intravenous (IV)
connections had a history of a fall.

The history of falls was strongly associated with
incontinence, problems pertaining to movement,
medication, vision, mental impairment, environmental
hazards and pain affecting the level of function in various
joints. A similar finding was reported in a previous study
in India.” In general, the strongest association with
falls were with environmental hazards where 81.7% of
people exposed to environmental hazards had had a
fall. A study in South Korea, reported that some hazards
such as, a door sill, slippery floors in the bathroom, and
poor night lights were all significant factors that caused
a fall.®! It also found that about 75% of the elderly who
were diagnosed with 3 or more diseases had a history
of a fall. Similar findings were also reported in a study
conducted in Canada, 2014, the risk of suffering a fall is
significantly greater in individuals with multiple chronic
conditions compared to those with none."!

Diabetes mellitus, hypertension, asthma, CVA,
rheumatoid arthritis, cancer, and cataract/refractive
errors are all examples of chronic conditions found in
the majority of elderly patients who had had falls in one
study conducted among elderly Indian patients.*” As
much as 74.4% of elderly people with incontinence had
a history of falling as they tended to use the bathroom
frequently during the night and encountered various
obstructions in the corridors. Moreover, visual problems
too were shown to result in falls in as many as 61.6% of
the elderly people surveyed. Besides, 72.4% of elderly
patients with gait problems had a history of a fall.!
Polypharmacy is another risk factor and is associated
with 67.9% history of falls, a figure that is similar to the
result generated in another study (Japan, 2013)."”! Thus,
a fall may occur as a direct consequence of the patient’s
underlying disease or it may be due to the side effects
of some medications, or a combination of both of these
factors.

We hope this study has highlighted the grave danger
that falls pose and the fact that they are a common
occurrence which can very easily be prevented. The
sample demographic was compiled from different
parts of Riyadh using a simple strategy (see Materials
and Methods section). It was difficult to recruit
and interview them, and there was discrepancy in
the number of participants from different sections
of Riyadh. The environmental factors or hazards
highlighted in this study should also be further studied
to discover any additional association with falls of the
elderly.

Conclusion

There is a high prevalence of falls among the elderly
in the city of Riyadh. The risk of such falls increases
with age and has a strong relationship with the health
status of these elderly individuals. Moreover, there is
a clear association with environmental factors. There
is, therefore, a need to design and develop a health
awareness program to prevent these problems that cause
the elderly a great deal of suffering.
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